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Zpflsob prfpravy amorfhf formy risedronatu monosodneho 
Oblast technikv 

Vynalez se tyka procesu pripravy amorfhi formy monosodne soli kyseliny 3-pyridyl-l- 
hydroxyethyliden-l,l-bisfosfonove (vzorec I). 
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Dosavadni stay technikv 

Geminabii bisfosfonaty, jako napriklad soli S-pyridyl-l-hydroxyethyliden-lJ-bisfosfonove 
kyseliny (RISEDRONAT) nebo 4-amino-l-hydroxybutyliden-l,l-bisfosfonove kyseliny 
(ALENDRONAT) jsou jiz delsi cas pouzivany k lecbe nemoci kosti a k liprave metabolismu 
vapniku. 

Pfiprava risedronove kyseliny spociva v reakci kyseliny 3-pyridyloctove s kyselinou 
fosforitou a chloridem fosforitjon a nasledne hydrol^e vznikl^ch intermediatu. Obecna 
metoda teto pripravy bisfosfonovych kyselin byla uvedena v JP 80-98193 (1980), JP 80- 
98105 (1980) firmy Nissan Chemical Industries a v clanku W. Ploger et al., Z. Anorg. AUg. 
Chem,, 389, 1 19 (1972). Pfiprava risedrondtu byla uvedena v EP 186405 (1986) firmy Procter 
& Gamble. 

Bisfosfonove kyseliny jsou pouzivany ve forme ruznych netoxickych a farmaceuticky 
akceptovatelnych esteru, soli alkalickych kovu a kovu alkalickych zemin a jejich ruznych 
hydratu. Forma substance muze mit zasadni vliv na jeji rozpustnost a jeji biologickou 
dostupnost. Preferovanou formou risedronatu je sodna a vapenata sul. 
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3-pyridyl-l-hydroxyethyliden-l,l-bisfosfonova kyselina je pouzivdna zejmena ve forme 
monosodne soli (RISEDRONAt SODNY). Tato sul, podobne jako fada dalsich geminalnich 
bisfosfonov^ch kyselin a jejich soM, je schopna tvofit hydraty, Dosud byla popstoa bezvoda 
krystalicka forma 3-pyridyl-l-hydroxyethyliden-l,l-bisfosfon&tu monosodneho, jeho 
monohydrat a pentahemihydrat, a to v pfihlasce WO 0156983 A2 firmy Procter & Gamble, 
Z obou uvedenjii'ch hydratu je termodynamicky stala pouze fomia pentahemihydratu, 
Monohydrat samovolne pfechazi na stabilni pentahemihydrat. 

Pentahemihydrat je pfipravovan vytvorenim suspenze kyseliny risedronove ve vode pri asi 60 
''C, upravou pH suspenze na 4,5 az 5 hydroxidem sodnym, pf idanlm isopropanolu 
k vytvof enemu roztoku pf i stejne teplote, a postupnym chlazenim vznikle suspenze. Pro 
vytvofeni cisteho hemipentahydratu je dulezita teplota vzniku prv;^ch krystalu, kterou je 
nejvyhodnejsl udrzovat mezi 50 az 70 °C. 

Lekova forma obsahujlcf monohydrat, popsana v prihlasce WO 0156983, tedy nutnS pfijlma 
z okoll vodu a menf sve slozeni. Toto pak muze bft vyznamnym zdrojem nestability t6to 
formy. 

• V patentu CZ 293349 jsou popsany vyssi hydraty monosodne di- a tri-sodne soli 3-pyridyl-l- 
hydroxyethyliden-l,l-bisfosfonove kyseliny. Ukazalo se, ze tyto soli nepfibiraji dalsi vodu 
z ovzdusi, a Ize pfedpokladat, ze kompozice s nimi bude stabilnejsi nez s drive popsanou 
smesi mono- a pentahemihydratu monosodne soli. Mimo jine je tu popsana forma 
monosodne soli pentahydratu. Pentahydrat je jedno z altemativnich feseni k drive 
popsanemu hemipentahydratu. Je stabihu zejmena ve vlhkem prostfedi. Tento hydrat byl 
pfipraven z roztoku monosodne soli ve vode, kter^ se pfi teplote 80 °C vlije do isopropanolu 
zchlazeneho na -7 a2 -10 °C. 

Jine feseni je popsano v patentove pfihlasce WO 03/086355. Struktura drive znameho 
hemipentahydratu zde byla oznacena jako polymorf A. Nova krystalicka forma B, uvedena 
V teto pfihlasce, je monohydrat; na rozdil od dfive znameho monohydratu je stabilni za 
nomialnich podminek. Ve vynalezu se dale defmuji dalsi krystalicke formy C az H. 



Postupy pnpravy jednotlivych forem spocivaji bud' ve varu suspenze kyseliny risedronove 

V roztoku hydroxidu sodneho ve smesi voda - organicke rozpoustedlo, nebo v zahfiv^i 
monosodne soli na tepotu 100 az 200 °C, nebo v dlouhodobem vystaveni soli vlhke atmosfefe. 

Vsechny dosud popsane formy monosodne soli kyseliny risedronove byly krystalicke. 

V mnoha pfipadech tykajicich se farmaceuticky iicinn:^ch latek se vsak ukazuje, ze amorfhi 
forma je lepe biologicky dostupna. Protoze je u soli bisfosfonov^ch kyselin obecne velmi 
nizka biologicke dostupnost - organismus obvykle zu2itkuje okolo 1 % celkove hmoty uzite 
licinne latky - je zadouci najit takove formy, u kterych by byl tento zuzitkovany podil vyssi. 

Podle nasich dosud nepublikovanych zkusenosti je mozno amorfiii formy risedronatu sodneho 
pfipravit zahf ivamm krystalickeho pentahydratu risedronatu na teplotu vyssi nez 60 ""C po 
dobu nekolika hodin, zejmena na teplotu 60 az 200 ""C po dobu 1 az 48 hodin. Vyhodne je 
zahfivani na teplotu 100 az 140 °C, zvlaste vyhodne pak pfi 130 °C. 

Tento proces vyuziva suseni krystalicke formy a je pomeme energeticky n^ocn:y^. Ve vetsfch 
vrstvach pfi suseni risedronatu pentahydratu je nutno suseni prodluzovat, nebo hmotou pfi 
suseni pohybovat. Timto postupem se pfipravi amorfiii forma s obsahem vody 0 az 7 % 
hmotn. 

Pfedkladany vynalez se proto zabyva novou metodou pfipravy amorfiii formy monosodne soli 
kyseliny risedronove (tez risedronatu sodneho), ktera je technicky mene narocna a pfipravi se 
ji amorfiii latka s vyssim obsahem vody. 

Podstata vvnalezu 

V popisu vynalezu je pro latku, ktere se vynalez t:^kd - amorfiii monosodnou sul kyseliny 
risedronove — pouzito ozna6eni amorfiii risedrondt 

Pfedmetem vynalezu je nova metoda pnpravy amorfiii formy risedronatu. Ukazalo se, ze 
tato forma je stabihii pfi beznych podminkach a je vhodna pro pfipravu lekove formy. 
Amorfiii forma risedronatu mMe obsahovat 0 az 10 % hmotn. vody. Ve v;^hodnem provedeni 
obsahuje 7 az 10 % hmotn. a v obzvldgf vyhodnem provedeni 9 az 10 % hmotn. vody, kdy je 
latka stabilnejsi i ve vlhkem prostfedi. 



U amorfhiho risedronatu s vyssim obsahem vody se pfekvapive zjistilo, ze je mozne jej 
pf ipravit v tuhem stavu a ze skladovanim neprechazi na krystalickou formu. 

Amorfiii forma je dobfe charakterizovana RTG difraktogramem, viz obrazek 1, kde nejsou 
pozorovatelni zadne charakteristiky krystalicke faze ve forme ostrych maxim. 

Amorfiii formu Ize pfipravit sprejovym suseni vodneho roztoku risedronatu sodneho, nebo 
roztoku risedronatu sodneho ve smesnem rozpoustedle, kde jednou ze slozek je voda a druhou 
je CI a2 C4 alkohoL Roztok muze obsahovat 1 az 250 g/1 risedronatu sodneho. 

Suseni je mozno provadSt pri teplotach v rozmezi 50 ""C az 200 "^C. Vyssi teplota pri suseni 
nevadi a nepusobi rozklad susene latky, protoze je ji roztok vystaven pouze na velmi kratkou 
dobu. Pri pfiprave amorfiii formy susenlm krystalickeho pentahydratu pfi vyssich teplotach 
dochazi k castecnemu rozkladu latky. 

Vstupni tryska su§amy mftze mit teplotu v rozmezi 70 a2 220 °C a vystup plynu ze susamy 
teplotu 40 az 150 °C, vyhodne se udrzuje na 50 az 70 °C. 

Vyhodne je ohrat roztok risedronatu pfed nastfikem do susamy na teplotu 20 az 100 "^C. 

Obsah vody v amorfiii formS risedronatu sodneho se stanovuje metodou TGA a zavisi na 
teplote suseni a pouzitem rozpouStedle a nema vliv na zmenu charakteristickeho spektra latky 
apohybuje se v rozmezi 0 az 10 % hmotn., avsak vyhodne slozeni je v rozsahu 7 az 10 % 
hmotn. a zvlaste v;^hodn6 v rozsahu 9 az 10 % hmotn. V^hodou techto amorfiiich risedronatu 
s vyssim obsahem vody je to, ze nejsou hygroskopicke a tudiz se nemusi skladovat za 
nepristupu vzdusne vlhkosti. 

Dalsim aspektem vyndlezu je lekova forma s obsahem amorfiiiho risedronatu. 

Preferovana lekova forma k vyuziti amorfiiiho risedronatu je oralni, speciakie ve forme tablet. 
Krome ucinne latky j sou pro vyrobu tablety pouzita vhodna redidla, pojiva, rozvolnovadla a 
kluzne latky. 
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Mimofadne vhodnou kombinaci je pfimo tabletovatelna smes, kde funkci fedidla vykonava 
smes latek manitol a mikrokrystalickd celuloza. Tato kombinace prokazuje mimofadnou 
stabilitu, zejmena ve vlhkem prostf edf. 

Lekovd forma muze obsahovat 5 az 35 mg licirme latky, vztazeno na cistou kyselinu 
risedronovou. Vyhodna fonna je 5 mg pro podavam jedenkrat demie a 35 mg forma pro 
podavani jedenkrat tydne. 

Pf ehled obrazku na vvkresech 

Obrazek 1 pfedstavuje RTG difraktogram amorfiiiho risedronatu podle vynalezu. 
Obrazek 2 znazornuje vysledek termogravimetrickou anal^^u amorfiiiho risedronatu podle 
vynalezu. 

Pfikladv provedeni vvnalezu 
Pfiklad 1 

Postup pfipravy amorfiii formy risedronatu sodneho: 

Roztok risedronatu sodneho ve smesi 30 % methanolu a 70 % vody o koncentraci 
36 g*r^ a teplote 25 °C byl zavaden kontinualne do sprejove susamy se souproudym proudem 
dusiku. Teplota nastfiku byla 100 ""C a teplota na vystupu cyklonu byla 50 ""C. Takto bylo 
ziskano 90 % amorfiiiho risedronatu sodneho (zbytek byl obsazen ve vystupnim filtru 
susamy), Takto pf ipraveny amorfiii risedronat obsahoval 9,7 % hmotn, vody. 

Priklad 2 

Roztok risedronatu sodneho ve smesi 20 % ethanolu a 80 % vody o koncentraci 
40 g*r^ a teplote 40 °C byl zavaden kontinualne do sprejove susamy se souproud^ proudem 
dusiku. Teplota nastfiku byla 100 °C a teplota na vystupu cyklonu byla 52 ^^C. Takto bylo 
ziskano 93 % amorfiiiho risedronatu sodneho (zbytek byl obsazen ve vystupnim filtru 
susamy), Takto pfipraveny amorfiii risedronat obsahoval 9,3 % hmotn. vody. 



Pfiklad 3 



Roztok risedronatu sodneho ve smesi 30 % isopropanolu a 70 % vody o koncentraci 
36 g*r^ a teplote 25 °C byl zavaden kontinualne do sprejove susamy se souproudym proudem 
dusiku. Teplota ndstfiku byla 100 °C a teplota na vystupu cyklonu byla 54 ^'C, Takto bylo 
zlskano 90 % amorfiiiho risedronatu sodneho (zbytek byl obsazen ve vystupnim filtru). Takto 
pfipraveny amorfiii risedronat obsahoval 8 % hmotn. vody. 

Pfiklad 4 

Roztok risedronatu sodneho ve vode o koncentraci 50 g*!"^ a teplote 25 byl zavaden 
kontinualne do sprejove susamy se souproudym proudem dusiku. Teplota nastfiku byla 150 
''C a teplota na vystupu cyklonu byla 60 °C. Takto bylo ziskano 90 % amorfiuiho risedronatu 
sodneho (zbytek byl obsazen ve vystupmm filtru). Takto pfipraveny amorfiii risedronat 
obsahoval 7,8 % hmotn. vody. 

Pfiklad 5 

Roztok risedronatu sodneho ve vode o koncentraci 200 g*r^ a teplote 60 "^C byl zavaden 
kontinualne do sprejove susamy se souproudym proudem dusiku. Teplota nastfiku byla 200 
""C a teplota na vystupu cyklonu byla 120 °C. Takto bylo ziskano 89 % amorfiiiho risedronatu 
sodneho (zbytek byl obsazen ve vystupnim filtru). Takto pfipraveny amorfiii risedronat 
obsahoval 0,7 % hmotn. vody. 



PATENTOVE NAROKY 



1 . Zpusob pnpravy monosodne soli kyseliny 3-pyridyl- 1 -hydroxyethyliden- 1,1- 
bisfosfonove v amorfm forme, vyznacujici se tim, ze se roztok risedronatu sodn6ho 
sprejove susi v proudu plynu. 

2. Zpflsob podle naroku 1, vyznacujid se tim, ze se sprejove susi roztok risedronatu 
sodneho o koncentraci 1 az 250 g/1 ve vode, popripade ve smesi vody s CI az C4 
alkoholy. 

3. Zpusob podle naroku 1 nebo 2, vyznacujici se tim, 2e se roztok risedronatu pfed 
nastrikem do susamy ohfeje na teplotu 20 az 100 °C. 

4. Zpusob podle kterehokoli z naroku 1, 2 a 3, vyznacujici se tim, ze se suseni provadi 
pri teplote v oblasti vstupni trysky susamy v rozmezi 70 az 220 *^C. 

5. Zpusob podle kterehokoli z naroku 1 az 4, vyznacujici se tim, ze vystup plynu ze 
sprejove susamy ma teplotu 40 az 150 °C. 

6. Zpusob podle naroku 4 nebo 5, vyznacujici se tim, 2e teplota vystupnich plynfl ze 
susamy je udrzovana v rozmezi 50 az 70 °C. 

7. Monosodna sul kyseliny 3 -pyridyl-1 -hydroxyethyliden- 1,1-bisfosfonove pripravitelna 
postupem podle naroku 6, jejiz obsah vody se pohybuje od 7 do 10 % hmotn. 

8. Latka podle naroku 7, kde se obsah vody pohybuje od 9 do 10 % hmotn. 

9. Lekova forma, vyznacujici se tim, ze zahmuje latku v amorfiii forme podle naroku 8 a 
alespon jednu dalsi farmaceuticky vyuzitelnou latku. 



Anotace 



Nazev vynalezu: Zpusob pfipravv amorfhi formv risedronatu monosodneho 

Postup pripravy amorfhi formy mononosodne soli kyseliny 3-pyridyl-l-hydroxyethyliden- 
1,1-bisfosfonove zejmena s vysSim obsahem vody (9 az 10 % hmotn.) sprejovym susemm 
vodnych a vodu obsahujicich roztoku. 



sdo / Ai!SU9iU| 

X —Ray vzorku amorfiii formy risedronatu sodneho 
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Obr.2 



TGA analyza vzorku amorfiii formy risedronitu sodneho 
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Method for preparing an amorphous form of risedronate monosodium 
Technical Field 

The invention concems a process for preparing an amorphous form of the monosodium salt of 
3-pyridyl-l-hydroxyethylidene-l,l-bisphosphonic acid (formula I) 

O 



Background Art 

Geminal bisphosphonates, such as for example salts of S-pyridyl-l-hydroxyethylidene-lJ- 
bisphosphonic acid (RISEDRONATE) or 4-amino-l-hydroxybutylidene-l,l- bisphosphonic 
acid (ALENDRONATE) have been used for already some time to treat bone diseases and for 
management of the metabolism of calciimi. 

Preparation of risedronic acid consists in the reaction of 3-pyridylacetic acid with 
phosphorous acid and phosphorus trichloride and subsequent hydrolysis of the resulting 
intermediates. A general method of this preparation of bisphosphonic acids was presented in 
JP 80-98193 (1980), JP 80-98105 (1980) of Nissan Chemical Industries and in the article of 
W. Ploger et aL, Z. Anorg. AUg. Chem., 389, 119 (1972). Preparation of risedronate was 
presented in EP 186405 (1986) of Procter & Gamble. 

Bisphosphonic acids are used in the form of various nontoxic and pharmaceutically 
acceptable esters, salts of alkali metals and alkaline-earth metals and their various hydrates. 
The form of the substance can have fundamental influence on its solubility and biological 
availability. The sodium and calcium salts are the preferred forms of risedronate. 
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3~pyridyl-l-hydroxyethylidene-14-bisphosphonic acid is used especially in the form of its 
monosodium salt (SODIUM RISEDRONATE). This salt, Hke a number of other geminal 
bisphosphonic acids and their salts, can form hydrates. So far, anhydrous crystalline form of 
monosodiimi 3-pyridyl-l-hydroxyethylidene-l,l-bisphosphonate, its monohydrate and 
pentahemihydrate have been described, namely in Procter & Gamble's application WO 
0156983 A2. Of the two mentioned hydrates, only the pentahemihydrate form is 
thermodynamically stable. The monohydrate spontaneously transforms to the stable 
pentahemihydrate. 

The pentahemihydrate is prepared by forming a suspension of risedronic acid in water at 
about 60 "^C, adjusting the pH of the suspension to 4.5 to 5 with sodium hydroxide, by adding 
isopropanol to the resulting solution at the same temperature, and by cooling gradually the 
resulting suspension. The temperature of formation of first crystals is important for producing 
pure hemipentahydrate, which is most preferably maintained at between 50 to 70 °C. 

The monohydrate containing formulation, described in application WO 0156983, therefore, 
necessarily absorbs water from the environment and changes its composition. This can be a 
significant source of instability of this form. 

CZ patent 293349 describes higher hydrates of the monosodium, di-sodium and tri-sodium 
salts of 3-pyridyl-l-hydroxyethylidene-l,l-bisphosphonic acid. It has turned out that these 
salts do not take in any additional water from the air and it can be assumed that a composition 
comprising them will be more stable than that comprising the earlier-described mixture of the 

monosodium salt mono- and pentahemihydrates. The pentahydrate form of the monosodium 
salt is described therein, inter alia. The pentahydrate is one of altemative solutions to the 
earlier-described hemipentahydrate. It is stable especially in the wet environment. This 
hydrate was prepared from a solution of the monosodium salt in water, which is poured at 80 
°C into isopropanol, cooled to -7 to -10 °C. 

Another solution is described in patent appUcation WO 03/086355. The structure of the 
earlier-known hemipentahydrate was designated as polymorph A therein. The new crystalline 
form B, disclosed in this application, is the monohydrate; contrary to the earlier-known 
monohydrate, it is stable at normal conditions. In the invention, further crystalline forms C 
through H are also defined. 
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Methods of preparation of individual forms consist either in boiling a suspension of risedronic 
acid in a solution of sodium hydroxide in a nndxture water-organic solvent, or in heating the 
monosodium salt to 100 to 200 ^'C, or in exposing the salt to wet atmosphere for longer 
periods of time. 

All forms of the monosodium salt of risedronic acid, described so far, have been crystalline. 
However, it turns out in many cases relating to pharmaceutically active substances that an 
amorphous form is biologically more available. Because biological availability of salts of 
bisphosphonic acids is generally very low - the organism usually makes use of about 1 % of 
the total mass of the used active substance - it is desirable to find such forms that would have 
a larger utilizable portion. 

According to our, not yet published, experience amorphous forms of sodium risedronate can 
be prepared by heating crystalline risedronate pentahydrate at a temperature above 60 °C for 
several hours, especially at 60 to 200 °C for 1 to 48 hours. Heating at 100 to 140 °C, 
especially at 130 °C, is preferable. 

Said process makes use of drying the crystalline form and is relatively energy demanding. In 
larger layers during drying risedronate pentahydrate it is necessary to extend the drying or to 
agitate the mass during drying. An amorphous form containing 0 to 7 % by weight of water is 
prepared by said process. 

Accordingly, the present invention relates to a new method for preparing an amorphous form 
of the monosodium salt of risedronic acid (or risedronate sodiimi), which is technologically 
less demanding and produces an amorphous substance having a higher water content. 

Disclosure of Invention 

The substance to which this invention relates — amorphous monosodium salt of risedronic acid 
— is termed amorphous risedronate throughout the specification. 

The invention consists in a new method for preparing an amorphous form of risedronate. It 
has tximed out that this form is stable at normal conditions and that it is suitable for 
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preparation of a pharmaceutical formulation. The amorphous form of risedronate can contain 
0 to 10 % by weight of water. In a preferred embodiment it contains 7 to 10 % by weight of 
water, more preferably 9 to 10 % by weight of water, where the substance is more stable also 
in the wet environment. 

For the amorphous risedronate havmg the hi^er water content it has been sxnprisingly foimd 
out that it can be prepared in the solid state and that it does not transform to the crystalline 
form upon storing. 

The amorphous form is well characterized by the X-ray diffraction pattem, see Fig. 1, where 
one cannot observe any characteristics of the crystalline phase in the fomi of sharp 
maximums. 

The amorphous form can be prepared by spray drying of an aqueous solution of risedronate 
sodium, or a solution of risedronate sodium in a mixed solvent wherein one of the 
components is water and the second one is a CI to C4 alcohol. The solution may contain 1 to 
250 g/1 of risedronate sodium. 

Drying can be carried out at temperatures in the range of 50 °C to 200 °C. Higher 
temperatures during drying are not detrimental and do not cause decomposition of the 
substance being dried, since the solution is exposed thereto for only a short period of time. In 
preparation of the amorphous form by drying the crystalline pentahydrate at higher 
temperatures partial decomposition occurs. 

The feed nozzle of the drier can have a temperature of 70 to 220 °C and the gas outlet from 
the drier can have a temperature of 40 to 150 °C; preferably the temperature is maintained at 
50 to 70 °C. 

Preferably the solution of risedronate is heated to 20 to 100 °C before injecting into the drier. 

The content of water in the amorphous form of risedronate sodixmi is determined by the TGA 
method and it depends on the temperature of drying and the solvent used and it has no 
influence on changes of characteristic spectra of the substance; it ranges from 0 to 10 % by 
weight, preferably from 7 to 10 % by weight, and most preferably from 9 to 10 % by weight. 
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These amorphous risedronates having the higher water content have the advantage of not 
being hygroscopic, thus avoiding necessity of being stored without access of air humidity. 

Another aspect of the invention includes a pharmaceutical formulation containing amorphous 
risedronate. 

Preferred pharmaceutical formulations for utilization of amorphous risedronate are oral 
formulations, especially in the form of tablets. Besides the active substance, suitable diluents, 
binders, disintegrants and glidants are used to prepare the tablet. 

A composition that can be directly compressed is an extraordinarily advantageous 
combination, where a mixture of mannitol and microcrystalline cellulose plays the role of the 
diluent. This combination displays exceptional stability, especially in the wet environment. 

A dosage form can contain 5 to 35 mg of the active substance, based on pure risedronic acid. 
Forms of 5 mg for once-a-day administration and 35 mg for once-a-week administration are 
the preferable ones. 

Brief Description of Drawings 

Figure 1 presents the X-ray diffraction pattem of amorphous risedronate according to the 
invention. 

Figure 2 presents the result of thermogravimetric analysis of amorphous risedronate according 
to the invention. 

Examples 

Example 1 

A procedure of preparation of the amorphous form of risedronate sodium: 

A solution of risedronate sodium in a mixture of 30 % of methanol and 70 % of water having 
the concentration 36 g*r^ and temperature 25 °C was continuously fed into a spray drier with 
concurrent stream of nitrogen. The feed temperature was 100 °C and that of the cyclone outlet 
was 50 °C. 90% of amorphous risedronate sodiimi was obtained in this manner (the remainder 
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was contained in the outlet filter of the drier). Thus prepared amorphous risedronate contained 
9.7 % by weight of water. 

Example 2 

A solution of risedronate sodium in a mixture of 20 % of ethanol and 80 % of water having 
the concentration 40 g*r^ and temperature 40 °C was continuously fed into a spray drier with 
concurrent stream of nitrogen. The feed temperature was 100 °C and that of the cyclone outlet 
was 52 °C. 93% of amorphous risedronate sodium was obtained in this manner (the remainder 
was contained in the outlet filter of the drier). Thus prepared amorphous risedronate contained 
9.3 % by weight of water. 

Example 3 

A solution of risedronate sodium in a mixture of 30 % of isopropanol and 70 % of water 
having the concentration 36 g*r^ and temperature 25 ""C was continuously fed into a spray 
drier with concurrent stream of nitrogen. The feed temperature was 100 °C and that of the 
cyclone outlet was 54 °C. 90% of amorphous risedronate sodixmi was obtained in this manner 
(the remainder was contained in the outlet filter). Thus prepared amorphous risedronate 
contained 8 % by weight of water. 

Example 4 

A solution of risedronate sodium in water having the concentration 50 g*r^ and temperature 
25 °C was continuously fed into a spray drier with concurrent stream of nitrogen. The feed 
temperature was 150 ""C and that of the cyclone outlet was 60 "^C. 90% of amorphous 
risedronate sodium was obtained in this manner (the remainder was contained in the outlet 
filter). Thus prepared amorphous risedronate contained 7.8 % by weight of water. 

Example 5 

A solution of risedronate sodium in water having the concentration 200 g*r^ and temperature 
60 °C was continuously fed into a spray drier with concurrent stream of nitrogen. The feed 
temperature was 200 °C and that of the cyclone outlet was 120 °C. 89% of amorphous 



risedronate sodium was obtained in this manner (the remainder was contained in the outlet 
filter). Thus prepared amorphous risedronate contained 0.7 % by weight of water. 
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CLAIMS 



1 . A method for preparing the monosodixmi salt of 3 -pyridyl- 1 -hydroxyethylidene- 1,1- 
bisphosphonic acid in an amorphous form, characterized in that a solution of 
risedronate sodium is spray dried in a stream of a gas. 

2. The method according to claim 1, characterized in that the spray drying is applied to a 
solution of risedronate sodium having the concentration of 1 to 250 g/1 in water, 
optionally in a mixture of water with a CI to C4 alcohol. 

3. The method according to claim 1 or 2, characterized in that the solution of risedronate 
is heated to 20 to 100 °C before being fed to the drier. 

4. The method according to any of claims 1, 2 and 3, characterized in that the drying is 
carried at a temperature of the feed nozzle region of the drier ranging from 70 to 220 
°C. 

5. The method according to any of claims 1-4, characterized in that the gas outlet from 
the spray dryer has a temperature of 40 to 150 °C. 

6. The method according to claim 4 or 5, characterized in that the temperature of the 
outlet gases from the drier is maintained at 50 to 70 °C. 

7. The monosodium salt of 3-pyridyH -hydroxyethylidene- 1,1-bisphosphonic acid, 
obtainable by the method of claim 6, the water content of which ranges from 7 to 10 % 
by weight. 

8. The substance according to claim 7, wherein the water content ranges from 9 to 10 % 
by weight. 

9. A pharmaceutical formulation, characterized in that it comprises the substance in the 
amorphous form according to claim 8 and at least one other pharmaceutically 
utihzable substance. 
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Abstract 

Title of Invention: Method for preparing an amprphous form of risedronate monosodium 

A procedure for preparing an amorphous form of the monosodixmi salt of S-pyridyl-l- 
hydroxyethylidene-lJ-bisphosphonic acid, especially with higher water contents (9-10 % 
by weight), by spray drying of aqueous and water-containing solutions. 
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Fig. 2 



TGA analysis of a sample of amorphous form of risedronate sodium 
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